(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
6 November 2003 (06.11.2003) 




PCT 



(10) International Publication Number 

WO 03/090731 Al 



" 7 Arn/ii/« Hans-Jiireen fDE/DEl; Vierthauen 17, 79576 Weil am 

(51) International Patent Classification 7 : A61K 31/05, Hans Jurgen { uu j, 

Rhein (DE). 



A61P 1/04 



M u vrrrnvn-vr*^ 7 (74) Agent: GROS, Florent; Novartis AG, Corporate Intellec- 
(21) International Application Number: PCT/EP03/04217 V J» ?sapen y n CH-4002 Basel (CH). 



(22) International Filing Date: 23 April 2003 (23.04.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

0209481.1 



24 April 2002 (24.04.2002) GB 



(71) Applicant (for all designated States except AT, US): NO- 
VARTIS AG [CH/CH]; Lichtstrasse 35, CH-4056 Basel 
(CH). 

(71) Applicant (for AT only): NOVARTIS PHARMA GMBH 
| [AT/AT]; Brunner Strasse 59, A-1230 Vienna (AT). 

I (72) Inventor; and 

| (75) Inventor/Applicant (for US only): PFANNKUCHE, 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GH, GH, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LT LU, LV, MA, MD, MK, MN, MX, Nl, NO, NZ, OM, 
PH, PL, PT, RO, RU, SC, SE, SG, SK, TJ, TM, TN, TR, 
TT.' UA, US, UZ, VC, VN, YU, ZA, ZW. 

(84) Designated States (regional): Eurasian patent (AM, AZ, 
BY KG, KZ, MD, RU, TJ , TM), European patent (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU, 
IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



r- 
o 

OS 

© 



© (54) Title: USE OF GABA B RECEPTOR POSITIVE MODULATORS IN GASTRO-INSTESTINAL DISORDERS 

5 f57^ Abstract- The invention relates to the use of a compound acting as positive allosteric modulator of GABA B; ece P^ s ' J* 
£ -gurgitation, IBS, dyspepsia, postoperative complaints and conditions associated with visceral di scorn fort/pain. 



WO 03/090731 PCT/EP03/042 1 7 

Use of GABAb receptor positive modulators in gastroi ntestinal disorders 



The present invention relates to new pharmaceutical uses of compounds acting 
as positive allosteric modulators at y-aminobutyric acid, type B (GABAb) 
receptors. They are generically referred to hereinafter as GABAb receptor 
modulators. 

More particularly the invention relates to the use of GABAb receptor 
modulators in certain gastro-intestinal disorders including gastroesophageal 
reflux disease and conditions associated with visceral discomfort and pain. 

GABAb receptor modulators such as 2,6-Di-tert-butyl-4-(3-hydroxy-2,2- 
dimethyl-propyl)-phenol and its aldehyde analog are known for example from 
Urwyler S. et al., Molecular Pharmacology, 2001, £f), 963-971. 

Gastroesophageal Reflux Disease (GERD) is the most common ailment in the 
upper gastro-intestinal tract; its cardinal feature and symptom is commonly 
known as "heartburn". A major factor responsible of GERD is an 
incompetence of the Lower Esophageal Sphincter that opens transiently and 
allows passage of acidic material from the stomach into the esophagus. This 
motor event denominated Transient Lower Esophageal Sphincter Relaxation 
(TLESR) occurs more often in patients suffering from GERD than in healthy 
subjects and in infants with regurgitation. Current standard therapies in GERD 
aim at suppressing gastric acid secretion or enhancing gastrointestinal motility 
to limit the exposure of the esophagus to acidic gastric contents. Frequent 
exposure of the esophageal mucosa to acid can trigger pain (often perceived as 
heartburn) and lead to erosions in the esophagus. Todate, there is no treatment 
available which actually reduces the occurrence of TLESRs and, thereby, the 
symptoms of pain associated with GERD or regurgitation in infants. 

Visceral pain and discomfort is not only a symptom of GERD. Patients 
suffering from Irritable Bowel Syndrome (IBS), dyspepsia, diseases of the biliary 
tract, pancreas, urinary bladder and postoperative conditions report pain and 
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discomfort. Visceral hypersensitivity has been discovered as a key phenomenon 
in many patients suffering from diseases like IBS, dyspepsia, GERD and other 
conditions listed above. Todate, there is no treatment available which 
specifically treats visceral hypersensitivity and, thereby, reduces symptoms of 
pain and discomfort in patients suffering from GERD, IBS, dyspepsia, diseases 
of the biliary tract, pancreas, urinary bladder and postoperative conditions. 

It has recently been reported e.g. in WO 98/11885 that substances acting as 
agonists at GABAb receptors can reduce TLESRs. 

GABAb agonists such as Baclofen play a key role in nervous circuitries 
mediating TLESR. For example, GABAb receptors are present in the nodose 
ganglion [S. Smid et aL, Am. J. Physiol. (2001) 281: G1494-G1501], and the 
Dorsal Vagal Complex (DVC) [P. Brooks et al., J. Physiol. (1992) 457: 115- 
129; C. Mc Dermott et aL, Gastroenterol. (2001) 120: 1749-1762]. 
Additionally, Baclofen has been shown to reduce the sensitivity of vagal afferent 
and efferent fibers [S. Smid et al., Am. J. Physiol. (2001) 281: G1494-G1501; 
D. Blackshaw, Br. J. Pharmacol. (2000) 130: 279-288]. 

Administration of Baclofen reduces the frequency of TLESR in ferrets, [L.A. 
Blackshaw et al., Am. J. Physiol. (1999) 277: G867-874, dogs [A. Lehmann et 
al., Gastroenterol. (1999) 117: 1147-1154], in GERD patients [O. Zhang et 
al., Gut (2002) 50: 19-24] and healthy subjects [I. Lidums et al., Gastroenterol., 
(2000) 118: 7-13], Furthermore, long-term recording of esophageal pH in 
GERD patients showed a significant reduction in esophageal acid exposure 
attributable to the reduction of TLESR by Baclofen [L. Cange, Alim. 
Pharmacol. & Ther. (2002) 16: 869-873]. 

In accordance with the present invention it has now surprisingly been found 
that substances acting as positive allosteric modulators at GABAb receptors, but 
lacking classical GABAb receptor agonist activity, show activity in animal 
models indicative for use in the treatment of the pathology of GERD, 
regurgitation, IBS, dyspepsia, and conditions associated with visceral pain and 
discomfort, as indicated in experiments including the following : 
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In the gastric distension-induced TLESR and crural diaphragm inhibition model 
in lightly sedated cats according to a modification of Liu J. et al., Am. J. 
Physiology (2002) 283:G1276-G1281, the receptors modulators at doses of 
0.1-10 mg/kg (oral or parenteral administration) reduce the frequency of 
TLESR and block the inhibition of the crural diaphragm occurring 
concomitantly to the TLESR. 

In the gastric distension-induced TLESR model in conscious dogs equipped 
with a chronic esophagostomy according to a modification of Lehmann A. et 
al., Gastroenterology (1999) 117:1147-1154, the receptors modulators at doses 
of 0.1-10 mg/kg (oral or parenteral administration) reduce the frequency of 
TLESR and reduce the esophageal acid exposure. 

In the noxious colorectal distension model in the rat according to a 
modification of Morteau, O. et al., Dig. Dis. Sci. (1994) 39: 1239-1248 [for 
basics concerning the method, see Ness, T.J. and Gebhart, G.F., Brain Res. 
(1988) 450: 153-169; Gebhart, G.F. and Sengupta, J.N., in Gaginella, T.A., ed., 
Methods in gastrointestinal pharmacology, Boca Raton: CRC press (1996), 
359-373], the receptor modulators at doses of 0.1-10 mg/kg (oral or parenteral 
administration) reduce responses to colorectal distension, such as 
pseudoaffective reflexes or abdominal striated muscle contractions, indicative of 
a visceral antinociceptive activity. 

In the colorectal distension model of hyperalgesia in murine according to a 
modification of Traub, R.T. et al., Neurosci. (1996) 74: 873-884, the receptor 
modulators at doses of 0.1-10 mg/kg (oral or parenteral administration) inhibit 
the expression of immediate early genes following noxious stimulation of 
afferent fibers, again, indicative of a visceral antinociceptive intervention. 

These findings with receptor modulators which lack classical GABAb receptor 
agonist activity are indicative of therapeutic potential in the treatment of 
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GERD, regurgitation, IBS, dyspepsia and of conditions associated with visceral 
discomfort/pain. 

Moreover, it has been found that positive allosteric modulators at doses of 0.1- 
10 mg/kg (parenteral adminstration) show activity in the post-operative ileus 
model according to Huge, A, et al., J. Surg. Res (1998) 74: 112-118, as 
evidenced by a faster restauration of gastrointestinal motility as compared to 
vehicle/placebo treatment. 

Hence, it follows that positive allosteric modulators of the GABAb receptor are 
useful in the treatment of post-operative complaints such as visceral 
pain/discomfort and ileus. 

For the above-mentioned indications the appropriate dosage will of course vary 
depending upon, for example, the compound* employed, the host, the mode of 
administration and the nature and severity of the condition being treated. 
However, in general, satisfactory results in animals are indicated to be obtained 
at a daily dosage of from about 0.1 to about 10 mg/kg body weight. In larger 
mammals, for example humans, an indicated daily dosage is in the range from 
about 1 to about 200 mg of a receptor modulator conveniently administered, 
for example, in divided doses up to four times a day. 

The present invention accordingly provides the use of a receptor modulator in 
the treatment of the above-mentioned conditions. 

For use according to the invention, the GABAb receptor modulator may be 
administered as single active agent or in combination with other active agents, 
in any usual manner, e.g. orally, for example in the form of tablets or capsules, 
or parenterally, for example in the form of injection solutions or suspensions. 

Moreover, the present invention provides a pharmaceutical composition 
comprising a GABAb receptor modulator in association with at least one 
pharmaceutical carrier or diluent for use in the treatment of any of the above- 
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indicated diseases. Such compositions may be manufactured in conventional 
manner. Unit dosage forms may contain, for example, from about 0.25 to 
about 50 mg of the receptor modulator. 

The present invention also provides the use of a GABAb receptor modulator for 
the manufacture of a pharmaceutical composition for the treatment of any of 
the above-indicated diseases. 

The invention furthermore provides a method for the treatment of any of the 
above-indicated diseases, in a subject in need of such treatment, which 
comprises administering to said subject a therapeutically effective amount of a 
GABAb receptor modulator. 
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Claims 

1. The use of a compound acting as positive allosteric modulator of GABAb 
receptors (a GABAb receptor modulator) in the treatment of GERD, 
regurgitation, IBS, dyspepsia, postoperative complaints and conditions 
associated with visceral discomfort/pain. 

2. The use of a GABAb receptor modulator for the manufacture of a 
pharmaceutical composition for the treatment of GERD, regurgitation, IBS, 
dyspepsia, postoperative complaints and conditions associated with visceral 
discomfort/pain. 

3. A pharmaceutical composition comprising a GABA B receptor modulator in 
association with at least one pharmaceutical carrier or diluent, for use in the 
treatment of GERD, regurgitation, IBS, dyspepsia, postoperative complaints 
and conditions associated with visceral discomfort/pain. 

4. A method for treating GERD, regurgitation, IBS, dyspepsia, postoperative 
complaints and conditions associated with visceral discomfort/pain in a 
subject in need of such treatment, which comprises administering to said 
subject a therapeutically effective amount of a GABA B receptor modulator. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [7] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 1,4 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. 2] ciaimsNos, 1-4 (partially) 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. | | CiaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
I ' searchable claims. 



2. [_J As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. [^] No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the daims; it is covered by claims Nos.: 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

| j No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 
Claims Nos. : 1-4 (partially) 



Present claims 1-4 relate to a compounds defined by reference to a 
desirable characteristic or property, namely that they behave as positive 
allosteric modulators of GABA-B receptors. 

The claims cover all compounds having this characteristic or property, 
whereas the application provides support within the meaning of Article 6 
PCT and/or disclosure within the meaning of Article 5 PCT for only a very 
limited number of such compounds. In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope is Impossible. Independent of 
the above reasoning, the claims also lack clarity (Article 6 PCT). An 
attempt is made to define the compounds by reference to a result to be 
achieved. Again, this lack of clarity in the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search has been carried out for those parts 
of the claims which appear to be clear, supported and disclosed, namely 
those parts relating to the specific compounds mentioned on p. 1, 
paragraph 3 of the description, with due regard to the general idea 
underlying the functional definition of the referred compounds. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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